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Executive summary 
This report examines the potential and applicability of a flexible and scalable micro tasking platform—KAZNET—
for collecting and disseminating information from remote areas, where traditional forms of data collection can be 
prohibitively costly. For this purpose, a team of researchers from the International Livestock Research Institute (ILRI) 
conducted a pilot aimed at developing and testing the platform among pastoralists in northern Kenya. 
Our pilot and resulting data provide evidence on the potential of the platform to effectively collect market data. This 
report documents important empirical regularities that highlight the validity and reliability of data collected through 
the platform. It also identifies avenues for continued refinement of the data collection process and the platform. We 
hope this document will be used as reference material for future work to improve the platform and related data 
collection processes.
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1. Introduction
The International Livestock Research Institute (ILRI) has been supporting insurance companies that sell the Index-
Based Livestock Insurance (IBLI) in northern Kenya and southern Ethiopia since 2008. During related implementation 
activities, lack of accurate and timely information on livestock markets was identified as a key challenge for those 
living and/or working in the region. In April and June 2016, ILRI undertook several scoping missions to understand 
the information needs of a range of stakeholders and the feasibility of new interventions for sustainably sourcing 
and disseminating high quality market information in northern Kenya as a part of the Accelerated Value Chain 
Development (AVCD) project’s livestock component1.
Findings from the scoping missions showed that there is demand for accurate and timely livestock market information 
by pastoralists, national and county governments, nongovernmental organizations (NGOs) and other players in 
the livestock value chain. Several of these government and development agencies have made efforts to collect and 
make livestock market data available. However, they face challenges; specifically, high cost of data collection and 
dissemination resulting from poor infrastructure and great spatial variation. In response to this need and equipped 
by the team’s experience on crowdsourcing, ILRI proposed to use information communications technology (ICT) to 
bridge the gap in livestock market data collection, analysis and dissemination in northern Kenya. The proposed system 
would use mobile phones to crowdsource livestock market information (LMI). The system was expected to reduce 
the transaction costs associated with collecting and disseminating LMI.
The innovation is named KAZNET, which loosely translated means “work using the internet”. It is a flexible and 
scalable crowdsourcing system for collecting information from participants in remote locations of northern Kenya. 
To examine the potential and applicability of this platform, the ILRI team conducted a pilot exercise using this 
platform aimed at developing, testing and improving the system. Although the KAZNET platform is not restricted 
to the collection of LMI, the pilot focused on LMI, which has historically been highly demanded by governments and 
donors but has proven to be challenging to collect in a meaningful way. Specifically, while the Kenyan government, 
EU and other national and international agencies have spent millions over the last 20 years to develop an MLI system, 
the outcomes have been several databases whose processes—e.g. sampling and enumerator protocols—are mostly 
undocumented and data is difficult or impossible for the public to access. When accessed, they are not readily usable 
and  require intense cleaning. Furthermore, those multiple databases, some of which were collected over the same 
period, often contradict themselves or each other to the extent that it is difficult to assess the quality and validity of 
the datasets. 
The KAZNET initiative and platform aims to address most of the above drawbacks associated with existing 
livestock market databases and data sources. Most importantly, unlike traditional methods for collecting livestock 
market information, the KAZNET platform enables collecting real time market data with multiple built-in processes 
for improving quality. For example, when a contributor attempts to open a task on livestock markets, the platform 
checks the GPS location of the contributor’s phone and the known location of the livestock market to ensure that 
the task is being performed from a location physically within the market. While the contributor must occasionally 
have mobile internet service to submit completed tasks, the data collection and related quality check can be 
performed offline. 
The KAZNET pilot collected data from 29 May 2017 (week 22) through to 22 October 2017 (week 42)—a total 
of 20 weeks. During that period, over 16,000 tasks were submitted by 34 contributors from five livestock markets. 
Each task contained a brief survey on livestock or commodity markets and a set of parameters determining when 
and where tasks could be answered (i.e. generally at livestock markets during market days). The result is over 90,000 
1. Gesare, A., Chelanga, P. and Banerjee, R.R. 2017. Feasibility of establishing a market information system in the Horn of Africa: Insights from northern 
Kenya. ILRI Research Brief 79. Nairobi, Kenya: ILRI.
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data points related to livestock and commodity markets. The tasks are split into five major categories representing 
commonly demanded data by stakeholders in the region—livestock market operation status, livestock prices and 
quality, volume of livestock trade, unprocessed milk prices and other food commodity prices. 
The aim of this document is to briefly summarize the data collection process and data collected by the KAZNET pilot. 
3Feed the Future Accelerated Value Chain Development (AVCD) Program: KAZNET pilot data report 
2. Task design and data quality 
Unregulated crowdsourcing approaches to data collection have limitations that can affect the sampling and 
quality of data. Indeed, ensuring the required sampling distribution and quality of data are key challenges for using 
crowdsourcing approaches to data collection. This is because contributors are not intensively supervised and 
participation is voluntary, and thus, sampling can be affected by preferences of contributors. We are cognizant 
of these challenges and our process included several built-in system controls to ensure data quality and sufficient 
distribution. Each survey is paired with a set of parameters that limit the availability of tasks to improve their 
distribution. The parameters can also automatically flag or reject clearly irrelevant or inaccurate  submissions2. The 
survey form and its parameters together are what we call a task. Most importantly, our tasks include the following 
guides, restrictions and incentives: 
Geofencing (spatial restrictions): To ensure that surveys are collected from the targeted markets and within the 
market’s boundaries, each task includes a set of predefined coordinates restricting its availability to within the market. 
When a contributor searches the list of available tasks, the application first captures the phone’s location and then 
sorts the task by distance to those coordinates and tasks are labeled by a landmark within the coordinates (e.g. 
Moyale livestock market). When a contributor attempts to start a task, the application first confirms the phone’s 
location is inside the appropriate region. If not, the contributor is asked to provide a justification (e.g. the Moyale 
livestock market is temporary relocated due to construction). On the backend, tasks collected from locations outside 
of the livestock markets and submitted, checked for justification (e.g. temporary relocation of livestock market due to 
infrastructure upgrades) and accepted or rejected as appropriate. 
Temporal constraints: In the interest of collecting real-time market data for specific time and market, each task has 
a pre-defined period in which it is valid. This can be a continuous period, cyclical or a one-off survey. For example, 
livestock markets in Lolkuniani operate every Thursday each week and tasks associated with the Lolkuniani livestock 
market can only be completed on Thursdays. 
Rewards: Financial incentives remain a key instrument of the KAZNET platform. Each task has an associated reward 
that is highlighted in the task list alongside the relevant location. The rewards are set to reflect the difficulty of tasks, 
with the objective of ensuring that even the more time consuming tasks are completed. These rewards can be easily 
and flexibly changed to reflect submission rates and the needs of data users. 
Value limits and front-end validations: Pre-surveys provided information on the expected distribution of realistic 
values for each question. If a contributor enters values that fall outside of the expected range, they are required to 
review and either change or justify the response. These limits are set generously with the intention of catching typos 
(e.g. a camel price that is an order of magnitude higher than expected) rather than reducing the incidence of true 
outliers. 
Multiple observations and contributor limits: Crowdsourcing approaches commonly leverage extremely low cost 
per data point to mitigate the impact that any specific submission or contributor which may be of low quality has 
conclusions drawn from the data. In this case, each task has an associated maximum number of submissions that a 
contributor is rewarded for. These limits are set to allow a single contributor to provide more than one observation 
when appropriate (e.g. animal prices), but limit that number with the objective of ensuring that one contributor does 
not overly influence the distribution of data. 
2. A task has two important aspects: parameters (geo-fence, active time, maximum submissions per contributor) and a form/survey containing a set 
of questions on an aspect of the market, e.g. prices.
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Manual checks and validation activities: As a second line of defense against low quality data, the platform also allows 
submissions to be manually checked from the backend. When tasks are submitted by contributors, they are first sent 
to a temporary database that administrators access by way of a web application. Here, tasks can be manually examined 
to determine if they are of sufficient quality before being accepted for payment and entrance into the main database. 
Generally, this includes random check and checking the contributor provided explanation for out of range values or 
out of geofence tasks. 
Photographic evidence: Contributors also submit a photo with most tasks, which can be used to support the data 
values and descriptions. For instance, when price of “thin” animal is reported, the system administrator can check the 
picture of the animal in question submitted as part of the same task and they can accept or reject the task as they see 
fit.  
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3. Participation during the pilot
Following these guidelines and restrictions, we collected information related to livestock and commodity markets in 
northern Kenya. The pilot collected information between May and October in 2017, which includes that the long rainy 
season, the long dry season, and a portion of the short rainy season.  
Table 1: Pilot period.
Week Month Season
22–26 May–June Long rain 
27–39 Jul–Sept Long dry 
40–44 Oct Short rain 
The star icons in Figure 1 show the location of the seven livestock markets in which we recruited and trained teams 
of potential contributors. The tarmac road between Nairobi in the south and  Moyale in the north, which is on the 
Ethiopia boarder, represent a key livestock trading route.  Oldonyiro and Lolkuniani markets are two of many primary 
markets in the catchment area, feeding into secondary markets at Merille, Marsabit, Moyale and Isiolo. While Merille 
market was initially selected as a pilot market, it was dropped because contributors were unable to submit data due 
to extremely poor mobile connectivity. Indeed, in response to this limitation the IRLI team migrated the KAZNET 
platform to an Open Data Kit (ODK)-based platform, which is better equipped for nearly-zero-connectivity settings 
than the software used during this pilot. 
Figure 1: Markets submitting data during KAZNET pilot.
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Figure 2 shows the total number of task submissions per week and total number of active contributors per week. 
Fourteen contributors were initially recruited. The number of contributors increased on week 23 and week 25 as the 
markets of Lolkuniani and Moyale went live respectively, increasing overall contributors and submissions thereafter. 
The number of active contributors peaked at 24. The presidential elections took place on week 32 (08 August 2017), 
potentially causing a decrease in market activity as vendors and contributors took time off to vote. Overall, both 
figures show some level of correspondence, with higher number of submissions associated with higher number of 
active contributors per week3. This confirms that submissions are not driven by only a few active contributors. 
Figure 2: Contributor participation and data submission across the pilot period. 
2.a. Count of active contributors per week.                        2.b. Count of total submissions per week.
Notes: Week 22 started on May 29. Data collection in Lolkuniani and Moyale started on weeks 23 and 25, respectively. 
Overall, the rate of task rejection was 22%. Importantly, most rejections (66%) were due to contributors submitting 
more tasks than the maximum allowed within a specific day, rather than for data quality reasons. Only 30% of the 
rejections were because the actual data that was submitted did not seem valid; 60% of those were because submitted 
photos were poor, which was understandable because we did not have a clear protocol on what constituted an 
acceptable photograph. After accounting for over submissions, we believe that the low rejection rates and reasons 
for rejections suggest that the contributors were able to collect and submit data of reasonable quality. We probe the 
validity and quality of these data further in the next sections.
Figure 3 illustrates the number of submitted, approved and rejected tasks across the piloted tasks. Only “Volume of 
Shoats (According to Livestock Market Authority (LMA))” stands out as being associated with a very different rate of 
rejection than the other tasks—more than twice the average rate of rejection in this case. Consistent with the larger 
trend, most of these rejections were associated with summitting beyond the set number of submissions per contributor. 
Figure 3: Submissions by task and by acceptance.
3. For instance, the highest number of submissions was observed on week 27, the week with the highest number of active contributors. Similar 
patterns are observed for the lowest submission levels.
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Figure 4 illustrates the rejection and acceptance rate for each market based on all tasks. Oldonyiro had the highest 
acceptance rate at 84% while Marsabit had the lowest at 72%. The difference in rejection rate among markets is small 
and statistically non-significant4. We note that although Marsabit received relatively little face to face oversight from 
the project staff because of its distance from Nairobi, neither did Moyale, which has a relatively low error rate. We 
see no obvious reason for the variation in task rejection rates between markets. 
Figure 4: Acceptance and rejection rates on all tasks for all markets
4. The difference is nonsignificant, F-stat=0.82
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4. Descriptive summary of data
This section provides summary statistics and a brief commentary on selected data points. We note that this report 
does not cover and discuss every data point in every task. Instead it is meant to provide a general overview of the 
types of data collected and highlight some of the interesting patterns in the data. It is organized across the five task 
categories: livestock market operation status, livestock prices and quality, volume of livestock trade, unprocessed milk 
prices and other food commodity prices. 
4.1 Market operation status
The market operation status category includes tasks that elicit information on the operational status and depth (e.g. 
whether a market functions normal; number of buyers and sellers) of livestock markets. According to the county 
livestock marketing council, normal operations at the market imply availability of all types of livestock (cattle, camels 
and shoats) for trade. Although these are quite subjective questions, we used them to understand how prices 
correspond to the perspectives of buyers and sellers on market activities around different animals. This may also help 
us understand how buyers and sellers perceive livestock market status and how these perceptions interact with their 
buying/selling decisions. 
The tasks and questions about market operation status were administered to contributors, buyers and sellers. Below 
we provide descriptive figures related to these tasks.
Perspectives of contributors, buyers and sellers on market performance
Contributors were asked to rate how well the market is functioning. In theory, contributors are familiar with the 
markets that they are working in and can use their experience and networks to respond to this set of questions. 
Figure 5 shows the submissions segregated by market; markets are more often functioning “not normally” than 
they are “normally”. Oldonyiro, Moyale and Marsabit markets have a higher frequency of ‘‘not normal’’ ratings than 
“normal ratings”.
Figure 5 : Perspectives of contributors on market operation status
Isiolo Oldonyiro Moyale
Marsabit Lolkuniani
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Perspectives of livestock sellers may be a good indicator corresponding to number of buyers, prices and volumes for 
certain animals. We asked sellers to rate the market as “very good”, “good”, “average”, “bad” or “very bad” for each 
type of animal. We would expect a seller to rate the market as “very good” or “good” if the number of buyers is high 
and the prices are high. Conversely, we expect them to rate the market “very good” or “good” if volume of animals is 
high and prices are low. Figure 6 provides an example, showing the submissions from Isiolo market, representing  both 
buyers and sellers.
Figure 6: Perspective of sellers and buyer on market performance in Isiolo.
Besides eliciting market operation status, the application offers four reasons for why a market may not be operating 
normally: livestock unavailable, quarantine, too few traders, or infrastructure damage. Unavailability of specific types 
of livestock is the main reason that markets were not operating normally in all markets except for Marsabit, where 
damage to infrastructure (infra. damage) was the most reported cause. Figure 7 illustrates this. Lolkuniani did not 
report market non-normality.
Figure 7: Reasons for markets not operating normally.
Note: Additional but unlisted reasons include insecurity in Moyale (11%) and quarantine in Oldonyiro (5%).
Perspective of sellers Perspective of buyers
Isiolo Oldonyiro
Moyale Marsabit
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Further segregating livestock unavailability reveals that unavailability of cattle and camels are the most common 
reasons that markets were not functioning normally. 
4.2 Livestock prices and quality
This category of questions focuses on livestock prices and quality. The tasks include several questions related to price, 
type and quality of animals. Most of the submissions fall under this category because the tasks distinguish between 
animal species, breeds, sex and age, resulting in 204 different tasks on livestock prices. We begin by assessing whether 
the data gathered on livestock prices generally fit within reasonable ranges. Although out of normal range submissions 
are accepted by the system, an alert message prompts the user to provide a justification and the submission is flagged. 
While this frontend check is useful, it is very generous so that we continue to check those near the thresholds set by 
the system, as well as those that fell outside those thresholds but were submitted with an explanation. Overall, the 
tasks on livestock price and quality attracted the greatest number of approved submissions—3,682 over the course of 
the pilot—which is consistent with the objectives of the pilot.
The next sub section will look closely at the tasks submitted on goat prices and quality to provide an example 
of the data collected in the pilot. Goats are used for this detailed discussion because the data on goats is the 
richest—they are bought and sold more frequently than other animals, and as a result, we have the greatest 
number of tasks on them. There will then be a brief discussion on cattle, camels and sheep following the sub-
section on goats.
Goats
Table 2 includes the mean, median, minimum and maximum goat prices in different markets from tasks that were 
accepted. Here, the administrator-set minimum of KES1,000 and maximum of KES10,500 seemed to have been binding 
constraints in a few cases. Moyale, which is right on the Ethiopia boarder and a trading route for livestock, has the 
highest prices. As we move south from Moyale, away from Ethiopia and towards Nairobi, prices fall. It is not clear if 
this is the result of Ethiopia trade increasing price or proximity to Nairobi reducing prices. 
Table 2: Goat prices by market
Market Observations Mean (KES) Median (KES) Min (KES) Max (KES)
Isiolo 254 3,687 3,500 1,000 10,100
Lolkuniani 152 3,095 2,500 1,000 9,000
Marsabit 102 4,857 4,500 1,000 8,700
Moyale 512 4,894 4,700 1,000 10,500
Oldonyiro 828 2,953 2,500 1,000 10,500
Total 1,843 3,712 3,000 1,000 10,500
Table 3 includes the results from a set of processes testing for statistical differences in the prices between markets. 
The highest goat prices were observed in Moyale and Marsabit, while Oldonyiro and Lolkuniani recorded relatively 
lower goat prices. A pairwise comparison of market prices indicates statistically significant differences in goat prices 
between the set of markets near the Ethiopia boarder (Moyale and Marsabit) and those closer to Nairobi (Isiolo, 
Oldonyiro and Lolkuniani). Furthermore, among those that are closer to Nairobi, the two primary markets, which 
are off the main road (Lolkuniani and Oldonyiro) have a low price than Isiolo, which is directly on the tarmac road. 
This is consistent with descriptive findings reported in Table 2. While these price differentials consistent with varying 
transportation costs to terminal markets, they are also consistent with poorly integrated producer markets and 
exploitation of producers by middlemen. A more rigorous investigation of market integration exercise is left for future 
research.
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Oldonyiro vs Isiolo - -735 -6.09***
Moyale vs Isiolo - 1,206 9.34***
Marsabit vs Isiolo - 1,170 5.93***




Moyale vs Oldonyiro - 1,941 20.52***
Marsabit vs Oldonyiro - 1,904 10.79***




Marsabit vs Moyale - -36 -0.2








Note: Contrast/difference = (market mean-ref market mean), all pairwise comparisons have 1 degree of freedom, value in () = SD, *** and ** imply   
significance at 0.0001 and at 0.01, respectively.
Figure 8 shows the weekly median goat prices for each market. For all the markets, the median prices range between 
KES2,000 and KES6,000. As shown in Table 2, Moyale appears to have the highest median prices for most of the 
weeks and Oldonyiro appears to have the lowest median prices over the course of the 20 weeks. Importantly, there 
is a great deal of variation in median price within market across weeks, and much of that variation is not related to 
slower seasonal dynamics. 
Figure 9 disaggregates median goat prices based on body type for all markets. Theoretically, we expect goat prices 
to be correlated with quality of goats. As a simple exercise to probe the quality of price data, we expect fat goats to 
be the most expensive, followed by moderate goats and thin goats. This pattern consistently holds in our data. This 
is interesting and encouraging piece of evidence even though body type categorization is subjective. There were not 
enough submissions for emaciated goats and hence are omitted from this exercise.
Figure 8: Weekly median goat prices
Week 22 starts on 29 May 2017, while week 42 ends on 20 October 2017. The red line denotes the end of Ramadan at week 26. 
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Figure 9: Median goat prices by body type aggregated across markets 
Week 22 starts on 29 May 2017, while week 42 ends on 20 October 2017. The red line denotes the end of Ramadan at week 26.
Figure 10 illustrates the differences between prices of mature goats and prices of young goats. The higher price of 
mature goats is consistent with our experiences that mature goats are more expensive than young goats, mostly 
because they are larger.5 The differences in price remain comparable throughout the pilot period. 
Figure 10: Median goat price in all markets based on age, May–October 2017.
Week 22 starts on 29 May 2017, while week 42 ends on 20 October 2017.
Cattle, camels and sheep
Tables 4–6 summarize the aggregated price information for cattle, camels and sheep, respectively. Notably, the 
ordering of markets by price is consistent with that of goats described in Table 2. Once again, livestock in Moyale 
markets are trading at the highest prices and prices generally fall as one moves south away from Ethiopia and towards 
Nairobi. 
5. In another unreported figure, we find that this holds for every market.
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Table 4: Cattle prices by market








Isiolo 222 18,011 17,500 5,000 42,000
Lolkuniyiani 100 20,975 20,000 5,000 42,000
Marsabit 6 11,500 13,000 7,000 13,500
Moyale 16 28,500 30,000 5,000 40,000
Oldonyiro 22 22,227 20,000 8,000 40,000
Aggregate 366 19,426 18,000 5,000 42,000
Table 5: Camel prices by market








Isiolo 24 32,708 30,000 15,000 50,000
Lolkuniyiani 125 37,406 36,000 15,000 85,000
Marsabit 0 - - - -
Moyale 49 46,388 41,000 21,000 100,000
Oldonyiro 53 40,906 40,000 18,000 70,000
Aggregate 251 39,450 38,000 15,000 100,000
Table 6: Sheep prices by market








Isiolo 232 2,858 2,800 1,200 7,500
Lolkuniyiani 106 2,712 2,500 1,200 5,500
Marsabit 64 2,994 3,000 1,200 5,500
Moyale 474 3,591 3,300 1,200 7,500
Oldonyiro 328 2,900 2,600 1,500 8,000
Aggregate 1,205 3,156 3,000 1,200 8,000
We also explore the implication of markets, animal species, age, sex, body condition and timing on cattle and sheep 
prices. To understand the potential of these attributes in explaining potential variation in market prices, we run 
simple regressions of market price of animals on these attributes and then decompose the model-R2 to determine 
the amount of variation captured by each group of variables. Tables 7–8 provide a summary of the regression results. 
The type of markets, animal species, age, sex, body condition and week explain 67% of variations in cattle prices. As 
expected, the body condition of an animal is positively associated with prices and explains the largest share of the 
variation in cattle prices. This is consistent with previous evidence on livestock pricing in Kenya6. Age accounts for 
30% of the variation attributed to this model. Sex of the cow and market of transaction also affect prices, contributing 
13% and 11% of the variation attributed to the model, respectively. 
Sheep prices are affected mainly by the body condition and age of sheep, with these two factors contributing to about 
70% of the total variation explained by the model (52%). In both animal types, species impacts price the least for cattle 
and sheep—3% and 4%, respectively. 
6. Barrett, C.B., Chabari, F., Bailey, D., Little, P.D. and Coppock, D.L., 2003. Livestock pricing in the northern Kenyan rangelands. Journal of African 
Economies, 12(2), pp.127-155.
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Table 7: Determinants of cattle price: regression analysis
Variable Variable subgroup Coefficient 
estimate
SE Group  
R2
Week dummiesA Week 25–42 - - 9.39
MarketB Moyale 3,368 3,367 11.7
Marsabit -6,484** 3,217  
Lolkuniani -1,064 3,514  
SpeciesC Mix (Borana, Samburu) -1,887 1,138 2.84
Samburu -972 1,530  
SexD Female -5,934*** 1,738 13.1
Male -3,246 1,998  
AgeE Young -8,171*** 1,199 30.1
Body conditionF Fat 14,296*** 3,360 32.8
Moderate 9,545*** 2,700  
Thin 3,294 2,631
 Intercept 2,5829 3,463  
Observations 114
Overall R2 0.67
F-stat. model 6.775***    
Notes: ***, *** and * imply significance at 0.001, 0.05 and 0.1, respectively. 
A base week is 24. The regression includes week dummies for week 25 through week 42. B base location is Oldonyiro. C base breed is 
Borana. D base sex is castrated male. E base age is mature. F base body condition is emaciated. 
Table 8: Determinants of sheep price: regression analysis
Variable Variable subgroup Coefficient estimate SE Group  
R2
WeekA Week 23–42 - - 9.23
MarketB Moyale 473*** 89.5 9.53
Marsabit 41.3 129
Lolkuniani 3.55 102
SpeciesC Dopa -96.1 182 3.66
Gabra -420*** 137
Mix (Borana, Samburu) -258*** 88.1
Mix (Dopa, Samburu) -299*** 94.1
Rendile/Samburu -279** 110
SexD Female -517*** 115 8.91
Male -175 120
AgeE Young -695*** 65.1 15.6






F-stat. model 22.2***    
Notes: ***, *** and * imply significance at 0.001, 0.05 and 0.1, respectively. 
A base week is 24. The regression includes week dummies for week 25 through week 42. B base location is Oldonyiro. C base breed is Borana (Blackhead 
Persiann). D base sex is castrated male. E base age is mature. F base body condition is emaciated.
Despite the encouraging pieces of evidence about the validity of the price data, we are convinced that there exists a 
room for improvement and refinement in the data collection process. One opportunity is to standardize the process 
of price data collection; we have not advised contributors on a specific time of data collection, or on who they should 
be receiving price information from. Future updates could include a more nuanced price collection process; for 
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example, to either collect price when a deal is just made or only collect price data from the buyers after a transaction 
is completed. Furthermore, we collected data on four different body types—fat, moderate, thin and emaciated—but 
had very few submissions for emaciated animals for each of the animal types. Based on the low number of submissions, 
we left emaciated out of the body type category in our analysis. The body type data is also subject to challenges in 
standardizing the body type categories as this is currently a very subjective process. However, we are in the process 
of using a computer vision algorithm to classify body condition of animals using photos submitted alongside the 
surveys. Such a process should reduce the impact variation in subjective assessments on this process.
4.3 Volumes of livestock trade
Tracking weekly change in livestock volumes helps to not only establish the distribution of livestock, but also provide 
a signal of surplus and clearing levels of markets. To use cattle as an example, the median volume of cattle in Isiolo 
ranged between 100 and 200 animals across the pilot period (Figure 11). For some of the markets, the volume of 
livestock appeared to be particularly volatile across the pilot period. On the other hand, for Moyale and Oldonyiro 
markets, the volume of markets remained stable across the pilot period. It would be interesting to explore the 
implication of variations in volume of livestock on the price of cattle. This is left for future research.
Figure 11: Median volume of cattle by headcount
Figure 12 shows the median number of external livestock traders at each market. The data show that the number of 
traders varies substantially from week to week. This variation may be due to differences in timing of assessment, large 
actual variation related to the distribution of external traders, or errors related to identifying external traders. 
Figure 12: Median number of external livestock traders at market
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Due to the challenges associated with a direct spot measurement of volume of livestock, we employed alternative and 
some other indirect methods. Counting the number of lorries at the market is a relatively easy task for contributors, 
but it is highly dependent on when the contributor is at the market recording the data. Oldonyiro and Lolkuniani tend 
to have the most lorries at the market (Figure 13). This could be indicative of the overall volume of trade in the two 
markets. These patterns correspond with the low price of cattle in these markets. 
Figure 13: Median number of lorries at market
In assessing the volumes of livestock, contributors faced many challenges accurate information. This also creates 
some additional challenges in assessing quality of data collected. A few of the problems that require standardizing and 
refinement are as follows:
• Timing: at different times of the day, the market has different number of animals as they arrive and leave the market 
throughout the day. We recommend working to identify methods to either have the timing be consistent across 
observations, have the timing be random, or focus on daily total counts. 
• Counting: if there is a significant number of animals in the market, getting an accurate headcount can be very 
difficult as animals move around.
• Taking pictures: as an internal check, the application asks the contributor to take a picture of where most of the 
animals are located. The market procedures loosely require that animals are placed in holding pens. Picture taking 
can be difficult if this requirement is not met and some sellers decide not to use the pens. This also makes it 
difficult for us to verify the volume submissions on the backend.
Currently, we are considering alternative options on standardizing these measurements. We also hope to check 
the consistency of these submissions by gathering the same data through different perspectives and from other 
sources. For example, we have the contributors ask two different sources for data for livestock volumes. For shoats, 
contributors submit volume estimates from both the county clerk and the LMA staff or a lorry worker. For cattle and 
camels (since they are easier to count and there are usually less of them), contributors submit volume estimates from 
both the county clerk and from a headcount. Because it is difficult to gather reliable information on volumes, our hope 
is that gathering information from two different sources will allow us to get a better estimate of the true number. It 
will also provide a second data point for validation. One main issue with the above strategies is that they mix spot 
checks of stocks (e.g. head count) with flows (e.g. total animals sold).
Figure 14 compares the volume of shoats in each market collected by two different sources. Ideally, the responses 
should be very similar. Overall, the two data are similar except that in Oldonyiro and Isiolo where there are some 
weeks with large deviations.  Indeed, in Isiolo the two sources of reporting are negatively correlated, which merits 
further investigation. 
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Figure 14: Median number of shoats as reported by the LMA staff or lorry workers (left), and by the county clerk (right).
Although Figure 14 is just one example, it exemplifies a second concern when looking at volume of submissions. In 
examining the volume data, we noticed that especially in the first few weeks, contributors were submitting vastly 
different volume estimates for the same market and animal. We were curious whether this was because contributors 
submitted their information at different times of the day when the volumes could change drastically. However, even 
in the same hour, the volume submissions varied significantly (Figure 15). As the weeks continued, it appeared that 
contributor answers were converging on similar volume estimates, which leads us to conclude that contributors were 
getting better at understanding the application and how they should record information. 
Figure 15: Submission of cattle headcount in the Isiolo market disaggregated by time of submission 
4.4 Unprocessed milk prices
In collecting unprocessed milk prices, we had contributors submit data on milk for goats, cattle and camels in volumes 
of 400 ml, 300 ml, 250 ml and 150 ml. The 400 ml volume of milk was the most common form of measurement 
submitted. This task had 1,005 approved submissions.
Figure 16 illustrates the median price of camel milk over time. The figure uses only 400 ml volume submissions for 
consistency. Moyale consistently had the cheapest camel milk, while the milk prices vary greatly in Isiolo, Lolkuniyiani 
and Marsabit. This variation could be due to the migratory nature of pastoral animals; milk availability depends on 
distance from markets as well as feed availability. In some of the markets, for example Lolkuniyiani, we did not have 
enough submissions throughout the pilot, which could also explain milk availability. Camel milk prices increased over 
18 Feed the Future Accelerated Value Chain Development (AVCD) Program: KAZNET pilot data report 
time, being lowest in May and June during the long rain season. This product is most expensive in the months of July 
and August and partly in September—months that fall in the long dry season, when milk supply is low due to potential 
drought.
Figure 16: Median price of 400 ml camel milk.
To indirectly probe the quality of our data, we report price of milk for various volumes. We expect to see 400 ml 
milk for species of animals that are the most expensive and 150 ml for the least expensive. This holds true when 
looking at median cattle milk prices, which again is an encouraging piece of evidence about validating the quality of the 
data (Figure 17). Further, it seems that prices for the 400 ml quantity is much more stable than other quantities. It is 
not yet clear if the greater variation in prices of other quantities between weeks reflect that in any given week there 
is a lot of variation in prices or if the variation truly comes from differences in conditions between weeks. Further, the 
relationship between quantity and price is not as clear for the other types of animal milk. Such inconsistencies may 
reflect variation across time of day or milk quality, or it may be due to enumerator error. 
Figure 17: Median price of unprocessed cattle milk.
Another tool we used to check the quality of the data is to see whether buying in bulk per ml is cheaper than buying 
smaller quantities. The data are generally consistent with reduced price per ml when buying in bulk. In the future, 
we would like to investigate further how prices differ in each area between markets and kiosks. However, since 
markets only operate once a week, we have much more data on kiosk prices than on market prices, which makes any 
conclusions about price differences inconclusive.
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4.5 Other food commodity prices
KAZNET also collected data on food commodity prices. Unlike many of the other submissions, which could only 
be collected at the weekly market, commodity prices are collected every day from kiosks. Contributors provided 
information on 12 different common food commodities. Table 9 summarizes the eight most commonly reported. 
Table 9: Summary statistics for other food commodity prices
 Packet milk (200 ml) Cabbage (head) Cooking fat (500 g) Goat meat (1 kg)
Market Mean Median Mean Median Mean Median Mean Median
Isiolo 40.5 40 51.4 50 99.9 100 506.4 500
Oldonyiro 46.5 40 44.2 40 130.7 130 390.4 400
Moyale 32.1 30 97.8 100 94.8 100 399.8 400
Marsabit 26 25 122.8 100 103.4 100 400 400
Lolkuniyiani 38 40 85.7 80 118 120 385.7 400
Maize flour (1 kg) Pakistan rice (1 kg) Sugar (1 kg) Tomato (1 kg)
Isiolo 66.5 70 84.4 80 131.2 120 56.4 50
Oldonyiro 63.8 60 98.6 100 158.1 160 72.7 70
Moyale 55.8 50 81.3 80 114 120 100.5 100
Marsabit 66.2 70 92.6 90 120 120 77.7 80
Lolkuniyiani 57.4 60 98.1 100 137.4 140 80 80
Because submissions for other food commodities can occur nearly every day, we expect to observe trends better 
in commodity prices than in livestock prices that are collected every week. However, for this pilot exercise, we 
purposively chose to collect data during designated Kenya Livestock Market Council (KLMC) market days. Compared 
to some of the other commodities, Pakistan rice appeared to have a stable price trend in most of the markets. Rice 
prices were high in Lolkuniyiani compared to other markets for the most part during the pilot. 
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5. Next steps and ways forward
Despite encouraging pieces of evidence on the potential of KAZNET to effectively collect market data, we are 
cognizant of the need for further refinement and investment to improve data collection and dissemination processes. 
We have identified several critical areas that require important investments and research to improve the value and 
potential of the system.
We are exploring alternative instruments to improve the data collection process as well as the validity and accuracy of 
collected data. We are currently pursuing a research agenda aimed at improving (1) data collection and (2) information 
dissemination. Part of such research investment involves more rigorous investigation of the market data collected by 
the platform. These investigations are likely to lead to further refinements and improvements of the data collection 
processes. For instance, we are experimenting alternative approaches for incentivizing accurate contributions. 
Similarly, we are exploring alternative approaches and administrative data sources to validate the crowdsourced 
market data. In terms of information dissemination, we are examining what type of data are most demanded and how 
best can we deliver them.
In terms of tool development, we aim to extend existing functionalities of the platform. We are working on 
automating more of the processes related to our rewarding, validation and payment systems. For this purpose, we are 
closely working with partners to improve the endurance and substantiality of the platform. We have already identified 
additional use cases and applications for the platform. 
In view of the sustainability of the platform, we are working to partner with commercial entities that are better 
suited to execute and extend its functionality and applicability. While our team continues to invest in developing and 
improving the platform, we believe that commercial entities are better suited to ensure its longer-term sustainability. 
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Appendix: Other commodities prices across markets
Market Commodity Observations Mean (KES) Median (KES) Min (KES) Max (KES)
Isiolo Cabbage (head) 172 51.4 50.0 30.0 120.0
Cooking fat (250 g) 98 50.1 50.0 20.0 70.0
Cooking fat (1 kg) 96 199.8 200.0 90.0 250.0
Goat Meat (1 kg) 114 506.4 500.0 400.0 600.0
Red beans-Maharagwe (1 kg) 88 113.0 120.0 80.0 140.0
Maize flour (1 kg) 190 66.5 70.0 47.0 120.0
Maize grain (1 kg) 139 63.3 60.0 50.0 120.0
Packet milk (200 ml) 182 40.5 40.0 30.0 50.0
Pakistan rice (1 kg) 205 84.4 80.0 80.0 120.0
Sugar (1 kg) 189 131.2 120.0 100.0 200.0
Tomato (1 kg) 168 56.4 50.0 40.0 80.0
Oldonyiro Cabbage (head) 104 44.2 40.0 30.0 100.0
Cooking fat (250 g) 14 59.3 60.0 50.0 75.0
Cooking fat (1 kg) 15 246.0 250.0 230.0 300.0
Goat Meat(1 kg) 51 390.4 400.0 250.0 400.0
Red beans-Maharagwe (1 kg) 14 100.0 100.0 100.0 100.0
Maize flour (1 kg) 85 63.8 60.0 50.0 100.0
Maize grain (1 kg) 81 60.1 60.0 40.0 100.0
Packet milk (200 ml) 31 46.5 40.0 30.0 70.0
Pakistan rice (1 kg) 93 98.6 100.0 80.0 100.0
Sugar (1 kg) 91 158.1 160.0 100.0 200.0
Tomato (1 kg) 82 72.7 70.0 50.0 100.0
Moyale Cabbage (head) 232 97.8 100.0 50.0 150.0
Cooking fat (250 g) 78 46.2 50.0 20.0 75.0
Cooking fat (1 kg) 77 177.3 160.0 140.0 250.0
Goat meat(1 kg) 169 399.8 400.0 360.0 400.0
Red beans-Maharagwe (1 kg) 372 106.0 120.0 50.0 150.0
Maize flour (1 kg) 252 55.8 50.0 40.0 120.0
Maize grain (1 kg) 209 42.7 40.0 30.0 80.0
Packet milk (200 ml) 182 32.1 30.0 20.0 48.0
Pakistan rice (1 kg) 238 81.3 80.0 65.0 120.0
Sugar (1 kg) 167 114.0 120.0 100.0 130.0
Tomato (1 kg) 183 100.5 100.0 70.0 120.0
Marsabit Cabbage (head) 32 122.8 100.0 30.0 150.0
Cooking fat (250 g) 8 63.1 60.0 60.0 70.0
Cooking fat (1 kg) 19 199.5 200.0 100.0 250.0
Goat Meat(1 kg) 14 400.0 400.0 400.0 400.0
Red beans-Maharagwe (1 kg) 60 117.0 120.0 50.0 150.0
Maize flour (1 kg) 38 66.2 70.0 40.0 80.0
Maize grain (1 kg) 36 50.8 50.0 30.0 70.0
 Packet milk (200 ml) 34 26.0 25.0 20.0 40.0
Pakistan rice (1 kg) 25 92.6 90.0 80.0 120.0
Sugar (1 kg) 24 120.0 120.0 100.0 200.0
Tomato (1 kg) 15 77.7 80.0 60.0 100.0
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Market Commodity Observations Mean (KES) Median (KES) Min (KES) Max (KES)
Lolkuniyiani Cabbage (head) 21 85.7 80.0 70.0 100.0
Cooking fat (250g) 28 67.1 70.0 50.0 70.0
Cooking fat (1kg) 64 239.1 240.0 200.0 240.0
Goat Meat (1 kg) 7 385.7 400.0 300.0 400.0
Red beans-Maharagwe (1 kg) 47 98.3 100.0 90.0 100.0
Maize flour (1 kg) 89 57.4 60.0 50.0 75.0
Maize grain (1 kg) 62 55.6 50.0 50.0 100.0
Packet milk (200 ml) 58 38.0 40.0 30.0 68.0
Pakistan rice (1 kg) 97 98.1 100.0 80.0 100.0
Sugar (1 kg) 80 137.4 140.0 100.0 200.0
Tomato (1 kg) 21 80.0 80.0 50.0 100.0
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